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ferromagnetic material or highly dielectric material. 

Pref., the matrix is a titanium oxide or a composite oxide which 
contains 

titanium oxide. Alternatively, the matrix is mainly composed of 
silicon oxide. 

The fine metallic particles are composed of Au, Ag, Cu or their 
alloy. 

Pref., the recording medium is thermally treated after the thin film 
is formed. 

In this thin film, the fine metallic particles are dispersed. The 
film is 

formed by spattering. 

Optical information is recorded as a difference in permeability or 
reflectivity. Alternatively, optical information is recorded as 
interference 
stripes. 

USE/ADVANTAGE - The optical recording medixam is used in a optical 
disk which 

allows for repeated reproduction and additional recording, or 
hologram which 

allows for image operations. The medium can be easily mfd. at low 
cost . The 

difference in light permeability or reflectivity can be recorded for 
short-term 

or long-term storage. Long-term storage can be maintained for a long 

time with 

high stability. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention records optical information and relates to the optical recording 
medium which can perform a usual optical disk, a usual hologram, etc. of a postscript mold, the 
operation of the sum and the difference of an image, etc., and the record approach using it. 
[0002] 

[Description of the Prior Art] A photorefractive effect is the phenomenon in which for example, charge 
distribution etc. arises inside the matter, therefore a refractive index changes with the exposures of laser. 
The pump light PI which counters the matter with a photorefractive effect with degeneration 4 wave 
alligation (DFWM), and P2 Probe Ught Pr which bears optical information from a fiirther different 
direction If incidence is carried out, 1 in two pumps light and probe light will interfere, and the 
interference fringe according to the optical information on probe light will arise in the matter. A phase 
conjugate wave occurs to the extent that the remaining one pump light is diffracted by this interference 
fringe and it moves against probe Ught. 

[0003] as the matter which has a photorefractive effect - BaTi03, LiNbOS, KNb03, and Bil2 — single 
crystals, such as SiO20, SBN (Srx Bal-x Nb 206), GaAs, InP, and CdTe, etc. are knovm well. BaTiOS 
which can generate a phase conjugate wave among the single crystals of these dielectric ingredients, for 
example to the extent that a magnification operation of light is large and easy Especially the single 
crystal attracts attention. 

[0004] However, acquisition is difficult for the large-sized single crystal for optics of these dielectric 
ingredients, for example, large-sized BaTiOB usable as an object for optics a single crystal - Ti02 
TSSG (Top Seeded Solution Growth) made to crystallize to up to a seed crystal, annealing the melt of a 
superfluous presentation ~ being obtained by law is known. However, since the crystallization 
temperature and the amount of crystallization of a crystal also change while a melt presentation changes, 
this TSSG method requires seed attachment temperature or the cooling rate of melt, and the strict control 
about the raising rate of a seed rod etc. fiirther. therefore, general — the large-sized single crystal of 
refractory materials, such as barium titanate, ~ TSSG — it is very difficult to obtain by law, and the 
obtained crystal will become very expensive. This is the same also about the single crystal of a dielectric 
ingredient besides the above. 

[0005] The optical recording information produced by the photorefractive effect which these matter has 
in a still more important thing is said probe light Pr. If one of the pump light PI and P2 are intercepted, 
it will disappear quickly, and at least in that, most phase conjugate waves disappear to coincidence by 
making read-out light into the recording information signal light obtained by irradiating. That is, even if 
it uses these matter, stability cannot be made to memorize the optical recording information produced by 
the photorefractive effect for a long time. 
[0006] 

[Problem(s) to be Solved by the Invention] The record for short-time storage (moment nature) and the 
record for long duration storage (durability) according [ since the main purpose of this invention is easy 
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to manufacture, it is cheap, and ] to a photorefractive effect to coincidence Or the record for prolonged 
storage can be written in independently and the addition record of the record for short-time storage can 
be carried out in the record section which has the record for prolonged storage further. It is offering the 
optical recording medium which can use as an optical disk which records a postscript mold, or can be 
further used as a charge of hologram material, and the record approach using it. 
[0007] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (10). 

(1) The optical recording medium said whose matrix it is the optical recording medium which has on a 
substrate the thin film which contains the particle of at least one sort of metals in a matrix, and is a 
ferroelectric material or a high dielectric ingredient. 

(2) The optical recording medium of the above (1) which is the multiple oxide with which a matrix 
contains titanium oxide or titanium oxide. 

(3) The optical recording medium with which it is the optical recording medium which has a thin film 
containing the particle of at least one sort of metals, and said matrix contains siUcon oxide as a principal 
component in a matrix on a substrate. 

(4) One optical recording medium of above-mentioned (1) - (3) whose metaled particles are Au, Ag, Cu 

(s), or these alloys. 

(5) One optical recording medium of above-mentioned (1) - (4) which performed heat treatment after 
forming the thin fihn which distributed the metaled particle at least one sort in the matrix on the 
substrate. 

(6) The optical recording medium of the above (5) which performs said membrane formation by the 
sputtering method. 

(7) One optical recording medium of above-mentioned (1) - (6) used as an optical disk which records a 
postscript mold. 

(8) The above (1) used as a charge of hologram material One optical recording medium of - (7). 

(9) The above (1) The record approach which records optical information as a difference of the 
permeability ofUght, or a reflection factor using one optical recording medium of - (6). 

(10) The above (1) The record approach which records optical information as an interference fringe 
using one optical recording medium of - (6). 

[0008] 

[Function] The optical recording medium of this invention is what prepared on the substrate the thin 
film which distributed the metal particle in the ferroelectricity, the matrix of a high dielectric, or the 
amorphous matrix that contains silicon oxide as a principal component, and this thin film has a 
photorefractive effect. Such a thin film is obtained by forming membranes by the sputtering method, 
using a matrix material and a metal particle ingredient. As compared with the case where the large-sized 
single crystal for optics of the dielectric ingredient which follows, for example, has a photorefractive 
effect like BaTi03 single crystal is obtained, since it can manufacture easily far, it is cheap, and fihn 
configurations, such as thickness and area, can also be fiirther controlled to arbitration. 
[0009] Furthermore, the optical recording medium of this invention is recordable as a recording point for 
prolonged storage by irradiating suitable time amoimt laser for example, on DFWM conditions. 
Although a reason is not clear, this is irradiating laser light and is considered to be the result of 
producing a certain change in the distributed condition of a metal particle etc. in the matrix thin film 
containing a metal particle. Moreover, it can do in this way and the recording point in the produced thin 
film can be eliminated by heat treatment. 

[0010] Fujiwara [Hirofumi Fujiwara: If laser is irradiated on DFWM conditions according to appUcation 
physics, volume [ 59th ] No. 6, and 756-762(1990)], using the erythrosin B content polyvinyl alcohol 
which is an ingredient with a fimction similar to this invention as a phase conjugation mirror, a phase 
conjugate wave will occur to the extent that it is the read-out light of record light information. That is, it 
is said that a hologram is obtained. Furthermore, this phase conjugate wave consists of a saturation 
absorption component and a holography component, and a saturation absorption component is the pump 
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light PI and P2. When it intercepts, it disappears immediately, and it is Pr. When Ught is intercepted, in 
order for pump light to read and to act as a light, it decreases with the time constant of the 
phosphorescence life of coloring matter. The grid of absorption or a refractive-index mold was recorded, 
and a holography component is Pr, as a result of a photochemical change irreversible in the organic- 
coloring-matter content film arising. If the pump light for read-out is irradiated even if it intercepts Ught, 
it will be reported that a phase conjugate wave continues occurring to the extent that it responded to the 
hologram recorded while decreasing with time amount. Therefore, it is also said by the difference of the 
time constant of attenuation of these components, and using polarization laser light for exposure laser 
that the operation of the sum and the difference of an image is possible. However, when such organic- 
coloring-matter content film is used, the holography component of a phase conjugate wave is decreased 
with time by read-out actuation by laser radiation. That is, the endurance over laser radiation and the 
stabiUty of an ingredient have problems, such as being bad. 

[00 11] On the other hand, with the thin film of the matrix which distributed the metal particle of this 
invention, the record for prolonged storage of the signal equivalent to said hologram recorded on the 
recording point etc. does not have attenuation by read-out actuation, and very early write-in 
responsibility is shown by choosing laser radiation conditions further. That is, since the quality of the 
material to be used has high endurance to laser radiation, the writing of the record for long duration 
storage is attained by short-time exposure with high intensity light. Once optical information is further 
written in, the recording point almost has neither attenuation nor relaxation, is stable, and highly 
preservable. And the written-in information does not have playback degradation to read-out actuation, 
and serves as a very extremely stable recording point for long duration storage. Since the recording point 
does not lose the property which shows the photorefractive effect of a matrix, multiplex record is also 
still more possible for it as a recording point for short-time storage. Therefore, optical recording media, 
such as a recording point by optical information, i.e., reflection factor change, and permeability change 
and an optical disk of the postscript mold in which the record by the interference fringe which supported 
information, such as a hologram, for example is possible, are realized using the recordability for long 
duration storage and the recordability for short-time storage which have the stability and shelf life of this 
outstanding record signal. Furthermore, it becomes possible to calculate the sum and the difference of 
the image using the recorded hologram etc. 
[0012] 

[Elements of the Invention] The optical recording medium of this invention has on a substrate the thin 
film which contains the particle of at least one sort of metals in a matrix. As a matrix, it is the ingredient 
which contains silicon oxide as a dielectric ingredient or a principal component. 
[0013] As a particle of the metal to be used, although Au, Ag, Cu(s), or these alloys are desirable, 
various single metals and an alloy can be used and it is not restricted especially. By using these metal 
particles, the endurance and stability of an optical recording medium over laser radiation are high, and 
the film with a photorefractive effect is realized. As for such a particle, it is desirable that have the mean 
particle diameter of nanometer order, and each particle isolates and exists in a thin fibn. 
[0014] As a matrix used for the optical recording medium of this invention, a ferroelectric material or a 
high dielectric ingredient is desirable. The dielectric constant of a ferroelectric material in the ordinary 
temperature of the polycrystalline substance of bulk is a 150 or more-about thing, and the dielectric 
constant in the ordinary temperature of the polycrystalline substance of bulk of a high dielectric 
ingredient is or more 10 less than 150 extent. These have refractive-index change and a desirable 
reflection factor change at a large point. Moreover, by using an ingredient with such a high dielectric 
constant, although the reason is unknown, in the matrix film with which the metal particle was 
distributed, a certain interaction arises and it serves as fibn with a high photorefractive effect. 
[0015] As such a ferroelectric material, a perovskite mold compound is suitable. As a perovskite mold 
compound, A1+B5+03 and A2+B4+03, A3+B3+03, AX B03, and A (B'0.67B"0.33)O3, A 
(BU33B"0.67)O3 and A (BO.5+3 B0.5+5)O3, A (B0.52+B0.56+)O3 and A (B0.51+B0.57+)O3, A3+ 
(B0.52+B0.54+) 03, A (B0.251+B0.755+)O3, A (B0.53+B0.54+)O2.75, A (B0.52+B0.55+)O2.75, etc. 
may be any. For example, they are BaTi03, PbTi03, KTa03, NaTa03, SrTi03, CdTi03, KNb03, 
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LiNb03, LiTa03, PZT (PbZr03-PbTi03), PLZT (PbZr03-PbTi03:La 203), etc. 

[0016] moreover - as a high dielectric ingredient - Ti02, 2 MgO-Ti02, MgO-Ti02, MgO and 2Ti02, 

Zn0-Ti02, and CaTi03 etc. - it is suitable. 

[0017] the titanate perovskite mold compound 3 whose dielectric constant in the ordinary temperature of 
the polycrystalline substance of bulk the multiple oxide (titanate) containing titanium oxide or titanium 
oxide is suitable as these ferroelectricities thru/or a high dielectric ingredient, and is 100 to about 300 
especially, for example, BaTiO, SrTi03, CaTi03, and PbTi03 etc. ~ it is desirable. 
[0018] moreover, the amorphous material which contains silicon oxide as a principal component 
especially as a matrix used for the optical recording medium of this invention — it is — as a subject — 
silicon oxide — Si02 converting — more than 30 mol % — you may contain. As such a thing, ingredients, 
such as a quartz-glass system, a borosilicate glass system, aluminosiUcate textile glass yam, soda lime 
textile glass yam, and high silicic-acid textile glass yam, can be mentioned, for example. 
[0019] Generally the thickness of the thin film which distributed the metal particle in such a matrix is 
0.01-5 micrometers. It considers as extent. Moreover, depending on a metal particle ingredient and the 
case, two or more sorts of matrix materials can also be used. 

[0020] Although various approaches are possible to membrane formation of the thin film of the optical 
recording medium of this invention, it is desirable to use the sputtering method fi-om fields, such as 
productivity. As a sputtering method, the mutual spatter of a matrix material and a metal particle, the 
plural spatters of a matrix material and a metal particle ingredient or the coincidence spatter which 
places a metal tip on the target of a matrix material, etc. can be used. Moreover, what is necessary is for 
which approach to be sufficient also as the method of sputtering, and just to determine various 
conditions according to the approach and equipment to be used. 

[0021] In addition, it can change to the sputtering method and the optical recording medium of this 
invention can also be produced by injecting a metal ion into the matrix thin film which formed 
membranes on the substrate beforehand. 

[0022] Thus, the matrix thin film with which the metal particle which formed membranes is distributed 
shows a broadcloth absorption spectrum immediately after membrane formation. It is desirable to heat- 
treat as an optical recording medium of this invention to the compound matrix thin film which 
distributed the metal particle immediately after membrane formation. By heat-treating, the metal particle 
distributed in the matrix grows, a resonance absorption peak shifts to a long wavelength side, and said 
spectrum wave starts to Sharp. What is necessary is for what is necessary to be just to carry out in 
atmospheric air or an inert gas ambient atmosphere, and just to choose the optimal heat treatment 
approach, temperature, time amount, etc. as heat treatment conditions, by the metal particle ingredient 
and matrix material to be used. 

[0023] even if it applies content change of the metal particle of the thickness direction of the obtained 
compound matrix thin film to a lower layer firom a surface and is equal content altogether ~ moreover, a 
part - even if there is a part which does not contain a metal particle, there may be a part firom which 
content changes still more gradually or continuously. 

[0024] The compoimd matrix thin fihn of this invention prepared by doing in this way on the substrate 
can perform writing of said the records of merits-and-demerits both, coincidence read-out of 
independent read-out of the record for long duration storage and merits-and-demerits both records, etc. 
by having the recordability for long duration storage, and the recordability for short-time storage, for 
example, irradiating laser light on DFWM conditions. Here, generating of the information Ught fi-om 
which the record for short-time storage on DFWM conditions was read, and generating of the 
information light fi-om which the record for long duration storage was read are explained. Drawing 1 R> 
1 is the outline diagram showing an example of the optical system in DFWM conditions. 
[0025] If incidence of the pump light (PI and P2) 51 and 52 and the probe light (Pr) 6 which bears the 
information on the subject-copy image 10 ftirther is carried out fi-om the front of the sample thin fihn 4, 
and the back using a laser light suitable as the light source 1, the interference fiinge according to the 
information on the subject-copy image 10 will arise in the sample thin fihn 4. This interference fiinge is 
usually read by one U^t of the pump light (PI and P2) 51 and 52, and the read-out information light 7 
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with the recording information of both the record for short-time storage and the record for prolonged 
storage occurs. By this thing [ reading and projecting the information Hght 7 on a screen 1 1 by the beam 
sputter 23 ] that occurred, the reconstruction image of the subject-copy image 10 is acquired by the 
screen 11. When the record for short-time storage intercepts exposure light at this time, it is cutoff and 
the record almost extinguished to coincidence, and even if the record for prolonged storage intercepts 
exposure light, it is record maintained and held on an optical recording medium according to the 
irradiated conditions of light. 

[0026] The optical recording medium of this invention can record the optical information on both such 
record for short-time storage, and the record for prolonged storage. The field in which the record for 
long duration storage is written on the optical recording medium of this invention can check that light 
transmittance is changing by observation by viewing as compared with the field which is not written in. 
That is, the permeability and reflection factor of light change firom a perimeter by optical information 
having been written in as an interference fiinge etc. Under the present circumstances, light transmittance 
can also have the big description that loss of the light absorption at the time of read-out decreases, by 
using the optical recording medium which becomes high. Thus, in the optical recording medium of this 
invention, it can use for record of optical information as a recording point that the permeability or 
reflection factor of light changed fi*om the perimeter. 

[0027] Subsequently, when an example of the operation approach of of the sum and the difference of an 
image is shown, it is the 1st image II as mentioned above first. It records as record for prolonged storage 
on an optical recording medium. However, the probe light (Pr) 6 and the pump light (PI and P2) 51 and 
52 to be used use parallel polarization mutually. Subsequently, it is the 2nd image 12 as a subject-copy 
image 10. Using, the probe light (Pr) 6 and the pump light (PI and P2) 51 and 52 use what carried out 
rectangular polarization mutually. II which this recorded beforehand The based record for prolonged 
storage, and 12 produced by laser radiation II firom which the based record for short-time storage 
occurred in coincidence, and was moreover acquired The record for prolonged storage, and 12 The 
rectangular polarization of the record for short-time storage is carried out. Then, an analyzer is put on 
the image surface and the operation of the sum and the difference of an image is attained by carrying out 
rotation adjustment. 

[0028] As the light source used for the writing of record to the optical recording medium of this 
invention, it is desirable to use laser. If it is near the resonance absorption wavelength region of the 
metal which a wavelength field uses as laser to be used, even if there is especially no limit and it is 
fiirther based on pulse irradiation, also by continuation Ught exposure, it is good and should just choose 
the reinforcement and chart lasting time according to the laser to be used, the exposure approach, etc. 
[0029] As record written in the optical recording medium of this invention, the record for short-time 
storage (moment nature) and the record for long duration storage (durability) are possible. The writing 
of the record for short-time storage memorizes as an interference fiinge using said DFWM conditions, 
and the pulse irradiation laser of for example, a nano field to a subpico field can be used as the light 
source, in this case, read-out — coincidence — or DFWM conditions can perform almost to coincidence. 
Moreover, at this time, using two beams of light in the light used on DFWM conditions, the interference 
fiinge produced by 2 beam-of-Ught coincidence exposure can be continued, and can also be read [ carry 
out / 1 beam-of-Ught exposure or / for read-out / 2 beam-of-hght coincidence exposure ] by choosing 
conditions. 

[0030] Moreover, as record for long duration storage, the recording method by the shade difference and 
the recording method by the interference fiinge are possible. The recording method by the shade 
difference forms and records the field which has the difference of the permeability of light, or a 
reflection factor in an optical recording medium by 1 beam-of-Ught exposure, 2 beam-of-Ught 
coincidence exposure, the exposure by DFWM conditions, etc. The recording method by the 
interference fiinge records the interference fiinge produced by 2 beam-of-Ught coincidence exposure or 
exposure on DFWM conditions on an optical recording medium. In addition, as described above, even if 
it is a recording method by the interference fiinge, a shade difference arises at the recording point of an 
optical recording medium. Although a continuation light exposure and pulse irradiation are chosen 
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suitably and used as the light source, the writing in the time amount of picosecond order is also possible 
by choosing the conditions of luminous intensity and others. Read-out of the record for prolonged 
storage can use both 1 beam-of-Ught exposure 2 beam-of-light coincidence exposure and the exposure 
by DFWM conditions, and is usually the pump light PI of drawing 1 . Or P2 It is carried out by 
irradiating one side inside. 

[0031] Furthermore, performing read-out of these records to coincidence, when performing the 
operation of the sum and a difference can also perform record for short-time storage to a field 
[ finishing / the record for prolonged storage / it is possible and ], and it not only reads the record for 
short-time storage, and the record for prolonged storage independently, but it can read both records to 
coincidence. Moreover, whenever [ angle-of-incidence / of the probe light of said DFWM conditions ] is 
changed, incidence of the probe light with whenever [ different angle-of-incidence ] is carried out to two 
or more same field, multiplex serial one or coincidence writing is possible, and it is also possible to 
perform these coincidence read-out fiirther. 

[0032] Aging by read-out actuation was not accepted, but the recording point of the record for long 
duration storage formed in the optical recording medium of this invention has it. [ stable ] Moreover, 
record shelf life is high. Therefore, it can use as an optical disk which records the postscript mold which 
usually forms the recording point that transmission and a reflection factor changed to the non-Records 
Department. Moreover, record is eliminated by heating of about 500 degrees C or more, and it can also 
usually consider as the medium of an elimination mold. 
[0033] 

[Example] Below the concrete example of this invention is shown and this invention is fiuther explained 
to it at a detail. 

[0034] Example IRF magnetron sputtering equipment is used, and it is BaTi03. Au chip was put on the 
target and the coincidence spatter was performed. Synthetic quartz glass was used as a substrate. In an 
argon ambient atmosphere, thin film production conditions are gas pressure 5xlO-3Torr and the 
substrate temperature of 150 degrees C, and RF power is lOOW. It carried out. Controlling Au 
concentration by the amount of a chip, thickness was controlled by spatter time amount and produced 
the thin fibn on the substrate. 

[0035] Next, the optical recording medium of the sample 1 which has a BaTi03-Au system polycrystal 

nature compound thin film with the thickness, golden concentration, and golden mean particle diameter 

which heat-treat the thin film on this substrate for 1 hour, and show it in Table 1 900 degrees C was 

obtained. 

[0036] 

[Table 1] 

m 1 







m 










(A) 


(vol, 50 


(nm) 


1 


BaTiOs -Au^^ 


600 


6. 5 


1 5. 0 


2 


S i Oz -Au^ 


5000 


0. 5 


3. 0 


3 


S i Oa - Au^ 


600 


6. 5 


6. 4 


4 


S i O2 - Au^ 


600 


6. 5 


1 4. 5 



[0037] Next, writing and read-out of record were performed using the obtained sample 1 . 

[0038] Writing used the equipment which equipped with the sample light (read-out information light 7) 

optical path and reference beam (probe light 6 (Pr)) optical path further for a streak camera and streak 
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cameras the DFWM optical system shown in drawing 1 . As the light source, it is 2nd higher-harmonic 
[ of Nd; YAG laser ], measurement wavelength: 532nm, pulse width:7ns, and power:0.89 MW/cm2. It 
used. 

[0039] Incidence of the pump light (PI and P2) 51 and 52 and the probe light (Pr) 6 which are shown in 
standard drawing 1 <on the strength> was carried out to the sample thin fihn 4 at coincidence, the signal 
strength of the read-out information light 7 to generate was measured using the streak camera, the 
reflection factor of read-out information light was calculated, and this was made into standard 
reinforcement (RDFWM). 

[0040] <Information write-in> information writing irradiated laser to the sample thin film 4 hke the 
above-mentioned standard measuring method on the strength. 

[0041] <Information read-out> information read-out irradiated at the sample thin film 4, one pump light 
(P2) 52, i.e., back pump light, measured the reinforcement of the diffracted light by the interference 
fiinge on the optical recording medium detected with the streak camera, and was taken as signal light 
(Rback). 

[0042] First, according to the above-mentioned information write-in approach, each time amount laser 
shown in drawing 2 to a sample 1 was irradiated. Subsequently, the irradiated signal light reinforcement 
which is generated according to the above-mentioned information read-out approach for every time 
amount was measured. The result was expressed with the reflection factor ratio (Rback/RDFWM), and 
was shown in drawing 2 (**). 

[0043] Next, information read-out was performed for each [ laser radiation is shown in drawing 3 using 
the sample 1 for 10 minutes as information write-in actuation ] time amount of every. It expressed with 
the reflection factor ratio (Rback/RDFWM), and the result was summarized to drawing 3 (aging 
(ns) :**), and was shown. 

[0044] Moreover, each time amount ****** which uses a sample 1 in order to verify read-out light 

hysteresis, and shows the same actuation as the above <standard reinforcement> to drawing 3 . In 
addition, it carried out to this measurement by changing the point of measurement of a sample side for 
every measurement using the same sample (sample 1). It expressed with the reflection factor ratio 
(Rback/RDFWM), and the result was summarized to drawing 3 (read-out light hysteresis (ns) :**), and 
was shown. Moreover, the point of having performed the writing on an optical recording medium has 
checked that light transmittance was changing also with viewing. 

[0045] BaTi03 of example 2 example lit is a target Si02 It changes into a target and is 200W about RF 
power. It carried out, and also the thin fihn was created on the substrate like the example 1, and the 
sample thin fihn 4 which has a Si02-Au system amorphous compound thin film with the thickness and 
golden concentration which are shown in the samples 2-4 of Table 1, and golden mean particle diameter 
was obtained. 

[0046] Next, writing of record and read-out were performed like the example 1 using the obtained 
samples 2-4. It expressed with the reflection factor ratio (Rback/RDFWM), and the result was 
summarized to drawing 2 (sample 2:o, sample 3:0, sample 4:<>), and was shown. 
[0047] The result of drawing 2 shows [ of the samples 2-4 (o, O, o) which have the sample 1(**) 
Si02-Au system amorphous compound thin fihn which has a BaTi03-Au system polycrystal nature 
compound thin film ] that an increment was not seen after 5 minute but record reinforcement is saturated 
in irradiation time 5 minutes, although it read till laser radiation time amount 5 minutes, respectively 
[ both ] and the increment in the reflective ratio of light was seen. 

[0048] From drawing 3 which showed aging, as a result of measuring the read-out signal reflective ratio 
(**) and read-out light hysteresis (**) of a sample 1, it reads to the read-out signal reflective ratio (**) of 
tihe sample 1 under the used conditions, and a pan, there is no aging in optical hysteresis (**), and 
degradation of a signal and laser reinforcement was not accepted, in addition, although it read also about 
samples 2-4 and aging of a signal reflective ratio was measured, like the sample 1, aging saw and was 
not stopped. 

[0049] Example 3 sample 1 is used and they are 40ps(es) and power about pulse width 46 MW/cm2 It 
carried out and also aging of laser radiation time dependency and signal record reinforcement and read- 
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out light hysteresis were measured like the example 1 like the example 1. Consequently, the 
reinforcement of signal record was saturated by several pulse irradiation as a result of laser radiation 
time dependency measurement. Moreover, as for degradation, neither was accepted by aging and read- 
out light hysteresis like the example 1. In addition, the result of aging was expressed with the reflection 
factor ratio (Rback/RDFWM), and it collected into drawing 3 (aging (ps) >), and was shown. 
[0050] Example 4BaTi03 It changes to a target and is SrTiOB. The target was used, and also the sample 
thin film 4 was created Hke the example 1, this sample was used and also aging of laser radiation time 
dependency and signal record reinforcement and read-out light hysteresis were measured like the 
example 3. Consequently, the result same also about which parameter as an example 3 was obtained. 
[0051] Example of comparison lBaTi03 Although Au chip was not put on a target, but others created 
the sample thin film 4 like the example 4 using the target and information writing and read-out were 
performed like the example 1, the read-out information light 7 based on the interference fiinge on a 
recording point was undetectable. Moreover, the shade difference of a recording point was not able to be 
checked. 

[0052] Example 2B aTi03 of a comparison It changes to a target and is SrTi03. Although the target was 
used and also each processing was performed like the example 1 of a comparison, like the example 1 of 
a comparison, it read by information writing and read-out actuation, and detection of the information 
light 7 and the check of a shade difference were not completed. 

[0053] Using example 53.5inchphi and a synthetic quartz glass disk-like substrate with a thickness of 
2.0mm, by the same approach as an example 1, it heat-treated and the optical disk medium took after 
forming a BaTi03-Au thin film. In addition, the thickness of a thin film was [ the golden mean particle 
diameter of 5000A and golden concentration ] 15.0nm 15.0vol(s)%. 

[0054] The equipment of drawing 1 is used as optical system, and they are the 2nd higher harmonic of 
Nd; YAG laser, measurement wavelength:532nm, pulse width:40ps, and power:40 MW/cm2 as the light 
source. Used, fixed the obtained optical disk medium to the rotation system equipped with the motor, 
placed so that it might become the location of the sample thin film 4 which shows the film surface of an 
optical disk medium to drawing 1 , and it was made to rotate by 3200rpm., and record was written in. At 
this time, to the pump light optical path, the optical disk medium maintained the perpendicular and was 
moved. 

[0055] Subsequently, when read by irradiating the back pump Ught (P2) 52, the recorded signal light 
was detected. 

[0056] The equipment of example 6 drawing 1 is used and they are the 2nd higher harmonic of Nd; 
YAG laser, measurement wavelength: 5 32nm, pulse width:40ps, and power:40 MW/cm2 as the light 
source. It used and information writing was performed in the sample 1, using the ring of lOmmphi as a 
subject-copy image 10. The count of pulse irradiation at the time of writing was made into 5 times. 
[0057] When the signal of the read-out information light 7 which irradiates the back pump light (P2) 52, 
and is generated was projected on the screen 1 1 using the sample 1 which passed after information 
writing for 24 hours, the ring image has been checked visually. 
[0058] 

[Effect of the Invention] Since the optical recording medium of this invention is easy to manufacture, it 
is cheap, and addition record of the record for short-time storage is possible for it to the record section 
which can write in the record for short-time storage and the record for prolonged storage which were 
recorded as the difference of the permeability of light, or a reflection factor, or an interference fiinge by 
coincidence or independent, and has the record for prolonged storage. It is possible by moreover 
choosing write-in conditions to record the record for prolonged storage extremely for a short time. 
Furthermore, it cannot deteriorate, but can save for a long period of time, and can reproduce many times 
[ repeat ], and the vmtten-in record for prolonged storage can be used as an optical disk which records a 
postscript mold. Moreover, it can use also as a charge of hologram material which can calculate the sum 
and the difference of an image. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/20/06 



JP,O7#^098484,A [DETAILED DESCRIPTION] 
[Translation done.] 
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